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(57) Abstract: A drug for preventing or treating heart diseases which 
comprises an expression vector containing CD9 gene as the active 
ingredient. The term "heart diseases" as used above means diseases 
causative of heart failure, ischemic heart diseases, cardiomyopathy, 
hypertensive heart diseases, valvular disease, congenital heart diseases, 
myocarditis and diseases associated with arrhythmia, heart enlargement 
and/or frequent pulse. The above expression vector is a viral vector or 
a non- viral vector. A method of preventing or treating heart diseases 
which comprises expressing the CD9 gene in the heart. The prevention 
or the treatment is carried out by a gene therapy of transferring the CD9 
gene. In the gene therapy, use is made of a drug comprising an expression 
vector containing the CD9 gene as the active ingredient. 
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CD9»fcW h ft a ^i^fisx^sts ism 

foffimM, fowsm* ^mm, z>t*m&i&* 0*1:^11-5=^0©- 
io aitefHi. aceim^, ^/v^^A^^L^^^^g^^^v^bti.Tv^s^, r^tb 

^w^>"C\ CD9ttJR4|lIH:jaSlSfi^— ^^-^T 5 y — (TM4SF) <£> :>fn£3S 

^ttS^^-*27kDa(DlI^SW-T?feSo CDQtf^ffc-^tfs/HteOV^ra^ pre B& 
5|5 <£5NfllS<£#M"V'- # — 5 £ (Masellis-Sraith A et al ; J Immunol. 144 
15,1607-1613,1990), iitlfo^M, $¥:&!kWi1MB&&fflt>~?, i^*»tMtt 
(Maecker H. T et al; FASEB J. 11,428-442,1997, Berditchevski F ; 
J Cell Sci. 114,4143-4151,2001) , pre BlftftMD&M&ikfcWt* 5 Z. t (Mase 
llis-Smith A et al; J Immunol. 144,1607-1613,1990) , jfiL/hlR^iStkfbfclBS 
t>Z>Zk (Jennings LK et al; J Biol Chem. 265,3815-3822,1990) , a£#BflS£r 
20 Dfe i tSf^r ^»(Dtf WtttifcS r t (Hashida H, et al : Br J 
Cancer., 89:158-67, 2003) v gflNC&^HOJUEg 6 "Cfo 6 £ t (Miyado K et al; 
Science 287,321-324,2000), MJgl^^*^® ®6SW<Z> 

tss^ffl^rau^i-^^^ lt^l, m^*, iim, it 

fat£¥mWfem.<DmMKmt>Z>Z-b (Berditchevski F ; J Cell Sci. 114,4143 
25 -4151,2001, Klein-Soyer C et al; Arterioscler Thromb Vase Biol. 20,360-3 
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— ;£\ CD9 i: HB-EGF (^s< V ^^-^tt-h^it^tH- 1 ?-, heparin-binding epide 
rmal growth factor) t ©H^fcoV^^^fc fc5 Q litf, HB-EGF-W 
T^V aS ^ltCOM-a-i^^J^J^ (Nakamura Y, et al : J Histochem Cytoche 
m 49: 439-444, 2001). HB-EGF<£>tu*SBffc~t?fc 5proHB-EGF<£> juxtacrine factor 

5 <h LTO?g-tt©pSi5 (Higashiyama S. , et al, :J. Cell Biol. 128, 929-938. 1995 
„ Iwamoto R, Mekada E : Cytokine & Growth Factor Reviews. 11: 335-344, 2 
000) N HB-EGFOprocessingOiim^M^S - t l?HB-EGFO^tt<7)#^tt£^|ii U 
TV^^Plfgtt (Nakagawa T et al; J Biol Chera. 271, 30858-30863,1996, Naka 
mura K et al; J Biol Chem. 275, 18284-18290, 2000) ©$R#tfSfc5 0 

10 Jt&^J&fcjfeifrlfc^^/MC^T, HB-EGF £ CD9^^^ $ - 

#gfe#$ft5£.£ (Takemura T et al; Kidney Int. 55, 71-81, 1999 ) , WiM 
mit(D^M.K^^X ^ HB-EGF«IES'^:ttl/R (Miyagawa J et al ; J Clin Invest. 
95,404-411, 1995) ^MWiM (Nakata A et al; Circulation 94,2778-2786, 1 

996) tcss^jh/t^s— ^ mmmikffi^^^<^fr(D\Hmy L mwMJ!i&Kcvm 

15 3§*S U CD9 £ proHB-EGFO*3§5ltf s proHB-EGFfc «t 5 ¥?fr#&#fflJ&<£>*f ?fi£riEj£-t- 
§rt(Nishida M et al ; Arterioscler Thromb Vase Biol. 20, 1236-1243,2000) 

*fe5HBH5FO?^*W«ii-«fi5^^fc5"5ri6ttCKirkland G et al; J Am 
Soc Nephrol. 9, 1464-73, 1998) 3„ 5Efc. :£B9§#b^ 4^*g 

20 S^^Vvtb#)^*3^§HB-EGF^iilliJ|Sm«, ft«f40'kOT;^£fM1-3--;£f 
T\ »lfl?M (myofibroblast) (DMM% {JE3t U »j|i'ftSSr7 ! LJii"S - t \ZL 

X <0 »b«HH£TSrlbS Ut\ HB-EGFas^t&©3ifjSEMS&4fcS!l&& 5 ^OWfc 

^©J; 5 ^CD90^^CD9^HB-EGF(7?||#{3iPb#< <£>$ft-&;&5&5tf5 % dft* 
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z> 0 * fc, fommzmm msm-r & ^>^t &mm t-tz 

o 

MttHB-EGF (^/-? V ^Wfr&^BzmMm^) > HGF (ff^J^il^ftH-f-) Xi^T^ 
20 fc&V\, 

^PJoE^^ffiVN§CD9it^«, CD9^mb#3«^£v^o CD 
95t{^ f3\ $ 3 # U KJ&SCD9 £ HIT W miU&nffcSIS!)-?:© ifrfS^- 

o CD9it{5^i LTIi, Strausberg R. L. etal ; Proc. Natl. Acad. Sci. U. S. A. 99, 
25 (26)16899-16903, 2002 jC|B<ft*tl/S t hCD9jt^^^^||^ $ tb5 (Gene Bank^ac 
cession#-^-«AAH11988, messenger RNA#-^-f*BC01 1988T? § ) o 
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fls^s ^^^^^^ ^/W<;*i>^/W* % MWW^^iVl^ U 

10 flf x !M/W*&fiff3rfiLHilytfT5 r. 5 (0!l*.fi, rcurrent Protocols 

in Molecular Biology, F. Ausubel £>Hu (1994), John Wiley & Sons, Inc. 
J > TMolecular Cloning (A Laboratory Manual) N Third Edition. Volume 1- 
3 . Josseph Sarabrook & David W. Russel MM, Cold Spring Harbor Laborat 
ory Press $fc|iJJjK(Cold Spring Harbor , New York)2001J N TCulture of Ani 

15 mal Cells; A Manual of Basic Technique, R. FreshneyS^ 112)^(1987), Wi 
ley-LissJ N TFrank L. Graham|t\ Manipulation of adenovirus vectors^ C 
hapater 11. pl09-pl28J N TE. J. Murrayfik Methods in Molecular Biology 
, Vol. 7: Gene Transfer and Expressi on Protocols (1991) J Tchen, S — H 
. et al. , Combination gene therapy for liver metastases of colon carci 

20 noma in vivo. Proc. Natl. Acad. Sci. USA. (1995) 92, 2477-2581. J ^) 0 

m^z>z.t&x*&z 0 tut, *&w<Dmm<D®-¥Mmzftw&feisti"f, m%.& 
25 mm.^^^mmmm^n<Dm^, fesv^rafens^fc 
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pfu (plaque forming unit ) T?2 X 10 1 0 Srffl V^^feffi^lfelg £ tbT V 5 /c 

i$^r%>^ b&%aibtix^z> (fomm^s ^jh^h n&ffig^ 1995^ m^mu 

'IWM 'L^'|4^^hM % 4«Jiiflllu torsade de pointes 

20) M^1?#£ 0 *7c, «M4»liR^^fe^3£^^B^i-5-^,Si L-C\ WPW 

mmm. Qm^mmms Brugada^fni^ ^mmm^mm^^m (arvd, arvc 

i/V— XI, gj* ;S H*. 2 0 0 0^ ^^/Pfc^^i) 0 to 

25 Ji^^S^W^MlSJiE^-lra^J^raiaO^ (MP) s SbiHteHGF (J3f 
B^i^MWi^s hepatocyte growth factor) (D^^L^T V^r^X ^U^2\C «fc 
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bmmmx* 8b*«rSH-5©-e, ^©^s^v^r <?^-e#, ate 

io 3i§m^¥£*3- il-J:oT^=fT5 r. fcj6ST?#S„ 

11014, CD9, HB-EGF^.TJ ? HB-EGF§:^#:©^^.^r^i~T^f ^IR^^WjcD 
5o H : CM : »£>8&ittljl&, CF : ^li^lffl^ > CI : ^?*JWu C 

15 2 : HepG2#fflJ3£, NC : ^tfTJ zf =t f h n — A\ HPRT : 4 — t^a ^ b & — 
/V-efcS„ I2iit Ad. LacZ(Diff^^^^'L^«t-*f--rS«fe^A3tl* 
^T^X-gal^ bfc^*^M^O|St«^*^T?fc^o ^3 114 
, 9 * (DfoffijB^KAd. HB-EGF S Ad. CD9RtMd. HB-EGF+Ad. CD9£r#^r itls 

f^AU, ^M^^#,^ofc^M(Dil«^^T?feS 0 f 4ii4 
20 N %t^&X<DfoffiM%&\Zhd. HB-EGF N Ad. CD9&t*Ad. HB-EGF+Ad. CD9£r#^r jfrfS 

mt©^i«ffii^t^7 7T^5. i5iit x&fowsmm 

KAd. HB-EGF, Ad. CD9;&.tMd. HB-EGF + Ad. CD9&&*fefe z ?-&A%k<D'bffifflIfa<Dlfa 
ftt^W7 7tfe5o ^6®« N Ad.CD9Sr«e^AbT^m$^fciff^ 

Mim^HB-EGF (rHBK T^=¥^^^V 2 (Ang2);Rt*fc h 
25 mtfe^HGF (rHGF)^^^tb{M$*fc:^^^m©®«^X^T*fe5o 
I7 0H Ad.CD9^5t^^AbT^m$i±-f-if^l7^©i[>^fflj^tc:t: Hfl 
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m^HB-EGF (rHBK 7 VW^W 2 (Ang2)^.U?t hjS&Jfe*.HGF (rHGF)^^-^U 

^^tzM^tr^<D>LMWm£-t Mi.mxiHB-EGF (rHB), T^=¥^^v-^2 
5 (Ang2)^t/t hiam^HGF (rHGF) ^^Mfli¥m iS^tzM&<Dfoffi1mm><DifeWiWt. 

Mra©^^^^^«#W^^^*3ttS^#ft^"C&5o fill EH 't> 

1131(1 Hf B 1©^fr v t> ^ ^*3}j- 5 n - roLVEF 

?f^-r^7^-efe?)o m*P* sham^^^^^SH- bTV^^V^IES•^ r >^^^ MI 
15 fe>bMW.M (Myocardial infarction) &^ir 0 (£IT, W, 1 4 2 3 H K &5 

ftr-^^Ki&frS;^— ^/Wc«}:6LVSP£^r^9:7-T?&5 0 fgi7E|{l 

20 &&& mm (DJ&W*^ ty^K&tf&Jj'r—TMZ.XZ) LVEDP £ ? =7 7 T* 3 0 

El 1 8 H t€filf l M^OJ$#^ V*<DWWfasE&(D>k>mnA : §:7F~ty : 7 

5 0 @2o fommm®. 1 ir B i©^^^©.L€Si^[Sf^^t^7 ? 



WO 2005/063302 



- 8 - 



PCT/JP2004/019774 



\ WfcH&fkftV^BIt) -hlEO TCurrent Protocols in Molecular Biology, F. Au 
subelbfl^ (1994), John Wiley & Sons, Inc. J RX$ TCulture of Animal Ce 
lis; A Manual of Basic Technique, R. Freshneyfl s ^2jig(1987), Wiley-Li 

ssj \-mm(D^m-m^xnoti 0 tut, mmv&m^m*) , r^v^/w* 

10 <£>— jRft&SxtJ&lMERIU-CfiiU _LfE<75 TFrank L. Grahamif, Manipulation o 
f adenovirus vectors^ Chapater 11. pl09-pl28j IkTf- TE. J. Murray® % Met 
hods in Molecular Biology, Vol. 7- Gene Transfer and Expression Protoc 
ols (1991) J N TyV ^-Y/V^O^M^OV^Ttt, JbfBcD Tchen, S-H. et al. 
, Combination gene therapy for liver metastases of colon carcinoma in 

15 vivo. Proc. Natl. Acad. Sci. USA. (1995) 92, 2477-2581. J }C|E<fe©^"^^2p 

-f Anova^l 5t U JfiftV^T^Zl^MOfli* <£>^jt^<£>^feJ3St.udent t-test 
(n#W^m*ft3£) T^?#fUfc 0 tilt. &#*©^RSS<B##ffc:fii N Kaplan- 

Meier^^trMV^Wf b/t 0 

^9^5 KpADL. l/RSV (B. Fang et al. , Gene Therapy (1994), 1, 247-254 
) f± % ii^J^t hSMT^V >7^/^<D3' {|lJ^f3 0-455i^S^> Rous sarco 
ma virus long-term repeat (RSV) promoter^ J\"f- $ v — =■ V^ir-Y K Bov 
ine growth hormone Opoly A signallS^U t b5MT"7V !7-Y /^03' 
25 3328-5788i^S§P^^pBR322^^^ * KtCJia^&A/TffESl $ tl/fc^ * KT'Sh 
u-Hsia Chenft (Mount Sinai;*:) £ «9 #fc#£gtf-fco pADL. 1/RSV7°7 ^ 5 KSr 
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fl||&B**©Hind IIItNot IT^U SltSgLfc fc©«rligationSV>3/<* ^ 
— ibfc 0 — # N ^7^5 KpRc/CMV Wyt^nv?xy|i) bHB-EGF<Z)op 
en reading frame ^RCcDNA^ lJvl"CD9 Oopen reading f rameik:S:<£>cDNA&r*a 
te^th^tlCD-??* ^ KpRcHBEGF, P RcCD9», g^PH^Itft <fc D 

5 #^3rgfrfc 0 pRcHBEGF, pRcCD9©M7°7 * ? Ki6>bfMI8I*3fc©Hind III^Not 
Ifc:«fc?K -^tL-^tbHB-EGF cDNA, CD9 cDNA<D<£;ft £r-£j <9 Hi U £ & T # n — 
^^H^iUT, g m^dNAm^^m^O fcBU ttSUfcfcO&ligationS 
V ^5 Vi^— h £ bfCo £ <D X 5 fc^S £ tb/cpADL. 1/RSV^< ^ * — t HB-EGF cDNA 
„ CD9 cVm-J is-V— h&^tl^tlTA DNA ligase^ligation^/SSr^T pADL. 1 

10 /RSV-HB-EGF, pADL. l/RSV-CD9^;ft^;M#fc 0 t h5lTfV^^^ 

^(DElM^J^^^ite^-^-a-if^ 0 ^^ 5 Ktf>pJM17 (Microbix Biosystems Inc. 
) i^fcpADL. 1/RSV-HB-EGF t pADL. l/RSV-CD9b^rtb Wb2937Mie: ]) A* 

/ ^/V-^^tt}^^^ — ^ ^^^10-14 0^(^mmUfc o ^(D^y-^b 

15 3&V\ g^OHB-EGF, fc§V^«CD9%^mi~SIELV^#i:i^itSU|a^•#X.T7 i V $ 
J/UX Ad. HB-EGF, Ad. CD9Tfc^r ^ Sr^LHB-EGFfetf* (M-18 : sc-1414 s SANTA C 
RUZ*±) % tftCWtfLVf (ALB6, IMMUN0TECH|±) SrJB^fc&ffilfefeft ifTJfcWUfc 
293#fflJ&-??-f /W^JtffiU ^-fe^^A(75«5S*3@a^fetCj;t)aiai % MJ 

20 »^^A^ffiV^^^Ii0(DLacZ*^b^?|-|-§te#X.T7 :i V «>-f 

/l^OAd. LacZtt_hfB^ HI C J; 5 *^St^bfc!i\ Ad. LacZ©f^Hi«fe©P*ffl 
ttProc. Natl. Acad. Sci. U.S.A. (1995) 92, 2577-258 l^fBic^T I ^ 5 0 * 

fc s Ad. dEi. 3tt N CD9^HB-EGF3^SJ(ia^a*^^TV^/j;v^/t^^)^c^:^^b©atte■^•*■ 
f5Tb^^bJfcV^=t^ hn— /KD|a^.#x.T^7 £7-f/l-J*-efo£o Ad. dEl. 3f2, 
25 CD9^HB-EGF^S^f A & ftTV>^pADL. l/RSVirpJM17bfu5zllCO «t 5 ^293^fflJ3S(-# 
m%£VXWlM(Dj?mkmmX*{¥M^fc 0 t fHB-EGF«, Higashiyama , S. 
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, et al. Science 251, 936-939(1991) fcfBjftflSfc <9 N Gene Bank CDaccession# 
■^-«N60278-efc§ o Hit* CD9f£1^CD9£J^7c:;^ N 9 {3DRAP27 (dipht 

heria toxin receptor-associated protein) t IT$§ $ frbfc h CO~V (Mitamu 
ra T, et al : J Cell Biol., 118 (6) : 1389-1399, 1992, Gene Bank CO accessio 
5 n ##fiBAA01569T?feS) % t hCD9 i Jtfe^ia^lJ^js £ A, if ^ CT^t^ HI C £ 

ms&xtfoj&mm<o#Wi&<o&ffiti> ^m^'t-mm^m^tmm^ti, mm 

T^7s YCO TBraunwald' s HEART DISEASE A textbook of cardiovascular raedi 
10 cine , 6 th edition, 2001J #ffj \ZL&5< h<D~V&>& 0 

immmi) c^k ^^^co^mRn^mmm^n^cmmcomm 

±'\>mt>bi®M&lZ$3tf&CD9, HB-EGF2&. t^HB-EGF CD 31: 5gr f^fl^ (EGFR, ErbB2, 
ErbB3, ErbB4)cD|^Ila'|4cO|§^a^RT-PCRfe^^V^-CfS-<7c 0 8 M^COf&fcSVy y 

htiB ^coff^BALB/c-^ pxfrtb zti^tifowsmm t &.>i>m& =* ? tf^—v # 

15 (W0R:CLS 2, Funakoshi# # n ^#-^45004177) T'^i^t^IL, Wib 

fdo #CV^-C N ir^i/— /VRNA I Super T 1 -* ^ # ^ a ^#-§-304-86) 1 

, M^^bTRNA^rtttUbfCo 1 n gCO h — ^/I^RNA^SuperScriptn^lS^iNt 
20 (-f Vtf hnS?xy|ti) ^T^I^U cDNA§rPCRfife(c:TtitliIb/to 

HB-EGFcD-fe^;^^ (5 '-CCGTGATGCTGAAGCTCTTT-3 ' N SBM#-§- 1 ) £ 

7yfty7/7-{v- (5 ' -CCAAGACTGTAGTGTGGTCAT-3 ' „ IB^J#-^2) (Yosh 
izumi M. , et al, : J. Biol. Chem. , 267, 9467-9469,1992), CD9CD-fc ^=7 
-v— (5 4 -AGCAAGTGCATCAAATACC-3 ' N IB^lJ#-5§- 3 ) £ T "yx^^j ( 

25 5 ' -AATCACCTCATCCTTGTGG-3 ' s IB?IJ#-S§-4 ) ftt^M^^A ' f--f ^ s sM±\Z. 
^tKLT^^Lfc&CD£^fc 0 ^7t, HB-EGFtDg^#:|¥f3, Sundaresan S, et 
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al: Endocrinology 139:4756-4764, 1998£r#j! EGFRcD-fe 1/^*7^ (5 
'-ACAACTGTGAAGTGGTCCT-3 ' „ IB^J#-*§- 5 ) t T ^^7^ (5 '-TTCC 

TGTAAGTTCCGCAT-3 ' % BB?!l## 6 ) , ErbB20i? 7° 7 A (5 '-AGCTGGTGACA 
CAGCTTA-3 ' N IB^J#^ 7 ) t T >"5Hr ^ ^— (5 ' -TGGTTGGGACTCTTGAC- 

5 3' ia^lJ#-^-8), ErbB3(D-k>'^7°^-l'^— (5 '-GACCTAGACCTAGACTT-3\ IB^lJS 
■%9) kT >-^Hr i/^^^-f^ — (5 ' -TCTGATGACTCTGATGC-3 ' % IB^J#^§- 10), 
ErbB4<£> i? V ^ 7° ^ ^ — (5 ' -CATCT ACACATCCAGAAC A- 3 ' „ IB^J#-5§- 1 DtTV 

(5 ' -AAACATCTCAGCCGTTGCA-3 ' „ hB2W# 1 2 ) fiilfctftjtV 

10 — /W^t^fyf y7^-^*!J#i/;Pb7^7x7- if (HPRT) £rffll^c 0 
*fc, iftayhc^i; UT±IB<7)Sf^^^JJ*^ t hJfF*jttlll&OHepG23lffl 

-EGF, CD9<DPCRfe», Promega Taq (Promega7J $ n M1865) SH&JB U 

S^tt94°C, 30s, — y^56°C, lmin, #*KJ^72°C, lmin{£T38iM ^ 

15 MtV\ HB-EGFOS:^f$l¥, HPRTISTAKARA Ex Taq (TAKARA7J 9 n RR001 
A) SMgJBU T^-y V^aS^55°C<J; b-ClH#(3ltTofc 0 PCRiT— ^/HM ^ 
7 — TAKARAOTP-400^M Lfc 0 El 1 tc** Lfco 

in 1 «t 5 HB-EGFf^f*^ -/ h N mtk^vxt -h'^m-vrnm^^- 

20 -EGFteM?£ZJi\^X^^^ b&m$)btl± 0 ErbB2 N ErbB4« N S> K 

ilf^!7^^^jt*'Mm^5i<^mUTV^5i^^|tf§ > §tbfc^^ EGFRf« 
#7yfT'ttWSBM<, ff^^^-Cf^V^m^Mfefe^Co ErbB 
3«, ^{^T^h, if^l7^^ ^^m^feb^b^^ofcc — CD9«J5£#:^ 

\ZL, HB-EGFOg^f«-efe§ErbB2, ErbBmfoffiM&Xn&^mmmVX^^Z) 
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— # N CD9 it foWSmm S £ A. if L T V > V > £ £ flX PJf b * o fc„ 

ty^T- 5; — V (Biomedical Technologies Inc. ^7 ^ n BT-276) £r =« 

— 7^ ix^b7c4well chamber slide (Nunc: Lab-Tek, Permanox, # ^ n ^#-^1 

5 77437) fdl 0 ^(Dff^BALB/C^ # ^ «fc V) =i ? ffl—M $4^2 (WOR: CLS 2, Funa 
koshi^/^ n ^#^-45004177) -e^fbfc^MS^ (Aoyama T, et al : Cardiovas 
c Res., 55:787-798, 2002) £:5xl0 5 /500^1 /well©*fltT?iG£ > ^jn-V JJ V 
(100 units/ml) h h^-T V^(100 jug/ml), 5% h 7 V 

TMV Sr-g-^rf = *-*DMEM#*& (SIGMA # * n D604 

10 6)T?^U 37°C, 95%^»-5*-Bfe^^*©^S**S&rt-Ci&*Srffofe 0 #b 

ttSrfrol/fco i-J&t?-b % IflfW^fri^flS^Ad. LacZ^rMOI (multiplicity of inf 
ection) (#M^^i^ : 1M0I=1 plaque forming unit/cell) £r300 s 100, 30 N 10 
, 3, OtttLTli^t, 48H#M#{-X-gal^-fe§r^Tofc 0 El 2 Kl^l" «fc 9 M 
15 „ M0I 30-e96%, M0I lOfcfeV^T ^8O%^Jrt75&0&M^^^A^¥^fco 7C D £ 
(Dm^kkV, IsJtTOHR-CttMOI 10-30-eT^V ^-T/V^tr^^$^, 
^Wi^^fci, i&*fi«r£ifeU * b^Hlfil?fi§*^-e^#UMbfc 0 HB-E 

H^U 0. 05% TritonXlOOtCTj&BjfeflgSr^U 10% * ^ A 5 /V* (WPP) fcT60 
^nydfy^Lfc„ -^cDfL — ^irC#: (^ * * / * p — t-/^f*CD9 (^ p 
— VALB6) N IMMUN0TECH# ^ P ^#-J§-0117) 50f^#|^ (2ug/ml) % ir^aK U ^ n — 
25 "TV^f^HB-EGF (M-18) (SANTA CRUZ # ^ n ^#-S§-sc-1414) lOOf^^^r 1 B# 
IBISiS £ ^ HB-EGFORp&fciatft^ ^ Alexa568 (MOLECULAR PROBES 7J * n ^# 
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■^•A-11057) % CD9<VBffl,fc\&tfc*r ?;*Alexa488 (MOLECULAR PROBES jj ^ n ^#-j§- 
A-11029)-e^||$bTl ! f ofc 0 ^ffe-feftU Hoechst 33342 (MOLECULAR PROBES # ^ n 
^##H-3670)1000ffiF*3Rii:T5^|1Bft'&ofe 0 F-actin« x rhodamine phalloidi 
n (MOLECULAR PROBES # ^ n i/#-§-R-415) 500ffiWfr3Rfc-cai«fcfllB Lfc 0 jftlgpi 
5 mmm^, ^MM^—^— SSISfetft (Carl Zeisst!J n n n#-^- LSM 610) td «fc •? fTofc 
o M0I 10T?<^+^3&^CASba|5SrflW8Ufe« % Ad. HB-EGF S Ad. CD9, Ad.HB-EGF+A 
d. CD9{C £ 5'L^m^(D^^A^©^m^TOfe^^^m^'fe{--C 

io fcJiH&itfcfc3te£,$*K cD9cD^^^-eat^-7-^Abrt#^«^j3S^ffi^^^ 

^fbfc 0 bd»U HB-EGF^CD9?r#^m$ii:5 b, ^frh-^thCOWfe <D — 

% <Dm ACDmm^-<D%m,m e « \h mmm<D%^(DmmMm t? *> § jell ^ ^^-r 

HB-EGF£CD9^*fCl^m£Wc#^\ CD9® 6 {2HB-EGFS 6 £ *{£*fflitel*3 

15 b ito 

±IB-e#fc$f£-v r> ^ ©if^JKIOft^PiljNBlS^Ad. CD9, Ad. HB-EGF N Ad. CD9+Ad. H 
G-EGF&JH/MTCD9, HB-EGF, CD9+HB-EGF (^rtl^rfrlMOI 10) £r3£B?S $ *T*5^ , 

20 ^/VA7/Vft Wz.X>bW3$U&&10frmfe&* PIXELS tyl/ h (Adobe Photoshop) 

III 4 m^i- J; 5 K s HB-EGF^^^^A$tt7tii>®^J^<D^j^®^^ N a ^ h 
n—/W (HB-EGF^CD9(Dit^^-^^^X) fclfcf U^T#/fe±| A^^a ^ tL (*P<0. 05VS 
Control) % CDg^WA^sl^^Abfc^^lffl^cD^Ji&ffi^fi^^^-fb^^fe 
25 tlftfrofCo — CT9+HB-EGF3t^^A^OiL^fflJ^©jfflja®|({tt, HB-EGFfc 
«fc 5 if A »P$lJ LT V Nfc 0 
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_hfB<Z5CD9, HB-EGF, CD9+HB-EGF#S#* M^MA £ tlf£>bWZm&<D 
^m&^T^mUMUM^^^-^iOLYWVSmWMlX 70 + CCD#7*7CS 900) £J1 

^(D^tt^f^s ^#^i»(=i^ h ;W0±8 /minfc^f UT130 + 10 /min)7jS^ 

5 btit^, cm+m-EGF$mfc^mA£nfc>bmm&<D#imwtfe^ > h jut m 

^|H#-e(76±10 /min), CD9^HB-EGF(D^ bTV^ £ (* P 
<0. 05VSControl) 0 

CD9£r3£B?fi.£^ 24H#F^^, t Ma^^XLHB-EGF(rHB-EGF, RM)i/*^rM. % ? 

10 n ^##259-HE) (*^10ng/ml) „ T > ->^2 (SIGMA # ^ ta A-9 

525) (iftSlOOnM) % t h&a^^X.HGF(rHGF N R&DiX^^A # ^ n 294-HG 
) (*j£lOng/ml) §r#^^^tt J fc*Px.T^0»^24B#Wf^ffl &i*fc„ -^(DfL 
4%^7^T/V7t K^T4>i£M<tr@feU ^^-fe{c:TCD9(D^AO^ 
m&mm U F-actinSfefefc: «fc 5 «5»#6^oeft«rP-<^: 0 E] 6 <DCD97J$it{K^ 

15 ^A$^X7^^» (Anti-CD90^3Kffe#fig) tt % OT9&&ft&{fe£F-ac'tinSte£, 
ife&fi^bfc^|fea>fc#^5J:5fcfc htom^HB-EGF, 7VWy^2 
, t hm^m^HGF^«tS;MlBM^ffl^^f!j§tLTV^^: 0 

JblBO «t 5 (CCD9%^m$^TTt h &HB-EGF, T^^^v- 

^2, t ^#l^^HGF^#^i#*^^^Jp^fc^0^IS^oV^TCD9^^g:'^5 J ?•2» 

Jfc«r*PtffU;/fc„ ^fc, •L^JRBISottttafeaE'fbtts t hffi.^#|x.HB-EGF, 7 is*? Or 

7^2, t Ma^#|^.HGF«riP^.524I^Mt(r«k 5 „ Ad.CD9 s fcSV^SAd.dEl. 

3(=t^bn-/v)^M0l 30teiT+#fc:f1M3£*;fco ttiilJlo#6^«, 3$ 

25 ^^HGFo^-^sriE^:^*^^^!*^^., 3^R8^ % m^u^f-^rmM^^T 

.M0LYMPUSHMS Mp b p#-^IX 70*5 £"0?CCD;2M 9 StfnS^CS 900) 3rflfV\ 2 
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0.5 Mnyhp^ CD9+t Ma^^^HB-EGF:0. 7 + 0. 1 f^ny hp- jV 
LTV>fc (*P<0.05VSControl N **P<0. OOlVSControl) „ ^7c, ^IffijNBIlSOttSbSfi: 

io tt\ El 8 m^i-j: 5 (-s t bm^^^HB-EGF, 7y^tTy->y2, t ME^m 

£tl&ZLk J&SflfefB&tbfc (*p<0. 05VSControl N **p<0. OOlVSControl) „ ^<D^t 

O y ^K-fkSrW^fco tt»©**5*3!*T bfc^t^m J; <Q N Bradford^ T^n 
Wy7yt>f*yb Wt9yK # ^ n ^#-§-500-0002JA) Sr/BV^-C^S 
SrttttJU SDS-PAGE^3MgTo^c»jb, i^;*^:/p 3,7^ i^i/tcrflSBbfe 
20 o -^O^^ HI 9 ^Tjk-f- X 0 \Z. S pERK(E-4) (SANTACRUZ# * P sc-7383), 
p-p70 S6K(A-6) (SANTACRUZ# ^ P sc-8416) , p-p38 (D-8) (SANTACRUZ# * 

sc-7973)^rffiV^§r t) , CD9<Of^ffiT?active-ERK % active- P 70 S 

6lCRtJ«active-p380 y V!Mbfl3*Pf&J § ft (active-p38{«^^»J) > 

25 -EGF©#.#bi\ T^^^^i/^^t hjSsa^^-HGFO^ra-C^^tJl^Ctb 
% HB-EGF, 7VWy^y2, HGF©->^/l'eagfilSJ!lBB#bTV>5 i i; ^ 
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m^tltc 0 &3b\ $£-§Lfe, m><D—#L&cmz.XmWl^ v^^/MPest Pi 

co-ft;^^3t^fe^ (PIERCE 34077) ^TB^$-^7t 0 /f^- f 

/Ua^ hn— ;P©l6f i UT a-tublin(DMlA) (SIGMA# ^ n T-9026) £ 

OOul^PBSfC^? LfcAd. HB-EGF, Ad. dEl. 3 S Ad. HB-EGF+Ad. CD9©# ? ^ l x 10 

io n ^^tpPBS?^^^^o^«iJ^it:^m*S-^L, P»bfc 0 4 B fjycirflt 
3tMlU 1MITO (^S^lMP^^vv) &t*8®iia#fc:#*g$fcbTflM&E 
LfCo 'MS^lMra^-^vW*. ^^^^-(Tn^, ^o— ^:7.5MHZ lfp# 
#-SSD-2000)^T^^|g{±l^(LVEF), (LVDd) % (LVDs) 

, 2fc^4»PSJ?(IVSt) % ?j£igJ|L(PWt)£f+?IiJbfc 0 ^fc, ^^ifiL^^lij 

15 JURJGE^E-^^*-^-^— 7" /P- (Millar Instruments^ $ u ^#-^-SPR 407) ^^cS&IIR^ 
T>*fe^rt^#ALT^^H5l^JE(LVSP), feg&^WJBE (LVEDP) , fegfc:*: 
HftedP/dt, feSS^C^t4dP/dt^?l!]^(PowerLab system ver 4.2 ADInstruments 

)bfc D ^jk^fcii^ (« N mMs mm, mm) <irMtufc 0 

m 1 0 ^'IS'M 8 MW£-T?0£#ftj&<gr;TC Lfc„ HB-EGF(D^5t^^A Ufc-r 
20 (HB-EGF+del. 3) te^tt*! (f^2S^^rt) CJEtL, CW^mm^A^ 

zJfA-f- § r £ £ 19 (HB-EGF+CD9) (P<0. 05) „ 

^^M^^^W-^L7c 0 «ffiSI81ira©^l>^<^^JI»Sr^7-r^b, 10% 
^/WyyfcTIJlLfc. ^7 7^yMf, #5/hLfc#, HElfe-febfco 01 
1 5 fc, HB-EGF^3t{K^2»Ab7c^^^(3li:b-<, CD9^r |WIH#(C5tf5^3i 

25 ALfc^ote, ft-ftftflE^^jrn^j^tL'rv^fco ^fc N £luzex f^ta 

(-l^%k®D £JlV\ ^^SB^^r^-y— ^ (Border : 'bmmm^t IE 
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^(DMWmm h y^h^y (Remote : >bffimmi®fatbMfrlfrlE1g(Dfoffi 
U)XtiM (#1^^^Vl/#zone20f@^Jb) b7c 0 EI 1 2 fc^f J; 5 

as, CD9^|Ha#^it{5^^A-rs iitJ;^ -^^JiE^M^^ij^tt-Cv^fe (*p 

5 <0. 05VSControb **p<0. OOlVSControl) 0 

ft1~ 5 7c & fls$a b 7c 1M W^e r;v© ^ —RXfiX f-f;Ha6^ 

SBtW(LVEF) (B13#I) (c:*3V^-c, j&t 1 *-' TMz.kZWLsh&JsknWiMWmx* 
10 « N ^^ft^:|^'|4dP/dt^7j?fe^^JE(LVSP) (0 1 5^TJ?[Hl 6)^:£^-C. C 
D90itfK^*A^^S ^ ^ h p -/V^rj?HB-EGF5t^^*AS¥^Jt U Mll^lC 
fc&gf -C&o (*P<0. 05VSControl) o /«e*5, 1 MM<DM^Mffl-e&& 

^(D±^^^mh^^^tmt>tiX^^X 5 (c:LVDdocD9it^^-^Ai¥ t = ^ h 
/VMtK^HB-EGFitfe^A^O^^^^^^tb^^ofc (gi4#I) „ |ifl 

D9»{S^Al^«{&Wafai-&o7c (01 7#j^ *P<0. 05VSControl) 0 
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mtte&o femtes Hi 8OT1 9^bfcJ: CD9^Ai¥tt^#fcS» 

■ M^rpffjlj;*;^ ^^^^tt ^£ o T V V ^ (*P<0. 05VSControl, **P<0. OOlVSCo 
ntrol) o 

5 <D$IJ^) 

m (MI area) f± N foffimtt^ftVZE'bm^mztetf % jfc^&frJ? bfc 0 

cD®«fc^-i-^J;b*-T?ti-^bfc 0 02 0RX^m2 1 K^bfcJ; 5 ^ CD 

9iAift'^ISIi«ffil (MI area) RtJ«flHbffi^ Vvf tUC&^T & > ^ 
tC&M4> s f^aH^^tb-CV^ (*P<0. 05VSControl) 0 

15 ) 

urto iff, fomzm*) au ^77^^11 

(^n — ^ : MIB-1, Dako Cytomationii, ^ n M7240, #L#:#^ 

20 25{g) % j&Hltl?lfflJ3&Oif^|£ LT, MIIlT^f^ (a -smooth muscle 
actin(SMA) ) fc>SH-£ ^ / ^ n — ^/V^rCf^^ J: SDAK0 EP0S/HRP (Enhanced Pol 
ymer One-step Staining/ ^/Vir^c 9 S&*~ if ) 5/ f (^P — ^ : 1A4 N Dako Cy 
tomationft, 77 ^ p ^#-^- U7033) V^T^Il^T^ 7 <Y * Srlfefe L7c 0 |fefe!§ 
tt«£IItMt&-TlIil£:fTV\ ffiff^ (High Power Field (HPF)) 0200{§#IH 

*^7HW, ^7^bbfc 0 ^m«> HI 2 2&OT2 3^LfcJ; 5 
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M&$\)MiT& r t ftmbfrbfe'ofc (*P<0. 05VSControl, **p<0. OOlVSControl) 

o 

5 



20 



25 
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10 ttf&Jfc-J-SEUSo 



6 . &&*tfS^^^*>3fflM*©*&ffli& 1 «teflB*fc©'fr£J&&^Xttf&8?i- 
511. 

20 (ARVD, ARVC) ©lvf:h,3&» 1 WJb^fc&tt ^(DiSfflU 6 Ig~ff ^©t5H^ 8 

1 1. ^lE^Cfc^V^f^M^HB-EGF (^s*V ^m&l$i-kfemMm^-) , HGF ( 
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o 

13. W;V^^^^Tf;W/W, rf/K#^;^^ WhP^ 

1 5. ^A^^^Sr#fei-^A"C*>5»^©lfiHSKl 4^(K:fBft©'f>^A 
10 ^i^KXIiMt^m 

1 6. ^m^JfiLtt^mT^Sf*^(^f5H01 4^^|B^<7)^^^W 

is is. tom&ififotism, Msk!±^mm, mum, ft^mfomm, >^m^<o^ 

o 

20 2 0. ^M^Mte««fe6l*^(7)t5IS^l 9 ^miB*<7>iL^ASr^B§ 

2 l. MM'^M^±mWM^^VX«^^^M^feSlt^^tSH 

2 2 . >L^m^WPW3m#|^ QTM*^S¥, Brugada^m^P, 
25 (ARVD N ARVC) ©V»1**L3&» 1 W±t?fe 5ff 3&<D$£ISI£ 1 9*g~ft:^gSH 

02i ©v^^^fa«©^m^Wxm^^^>^io 
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24. 'bm^hz^^mm&m-EGF v ^^^±&mmm^-) > hgf c 

5 ©1112 3 5fclBf ©^I^fKX^ftS^fe 

<o-v&zn#:<D$mMi 4 ig—it^^isia^ 2 4 3S©v^^^^fs*^^m^ 



25 
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<1 10> NAGOYA INDUSTRIAL SCIENCE RESEARCH INSTITUTE 

5 <120> PREVENTIVE OR CURATIVE MEDICINE THAT CONSISTS OF CD9 
GENE FOR CARDIAC DISEASES 

<130> PCT04TL2 

10 <150> JP2003-432279 

<151> 2003-12-26 

<160> 12 

15 <170> Patentln version 3.1 

<210> 1 

<211> 20 

<212> DNA 

20 <213> Artificial 

<220> 

<223> Inventor: Kosai, Kenichiro 
Inventor: Ushikoshi, Hiroaki 

25 

<220> 

<223> Description of Artificial Sequence : PCR primer 
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<400> 1 

ccgtgatgct gaagctcttt 20 



<210> 2 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence : PCR primer 



<400> 2 

15 ccaagactgt agtgtggtca t 21 



<210> 3 

<211> 19 

20 <212> DNA 

<213> Artificial 



<220> 

<223> Description of Artificial Sequence : PCR primer 

25 

<400> 3 

agcaagtgca tcaaatacc 19 
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<210> 4 

<211> 19 

5 <212> DNA 

<213> Artificial 



<220> 

<223> Description of Artificial Sequence : PGR primer 
<400> 4 

aatcacctca tccttgtgg 19 



15 <210> 5 

<211> 19 

<212> DNA 

<213> Artificial 

20 <220> 

<223> Description of Artificial Sequence : PCR primer 

<400> 5 

acaactgtga agtggtcct 19 

25 



<210> 6 
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<211> 18 
<212> DNA 
<213> Artificial 



5 <220> 

<223> Description of Artificial Sequence : PCR primer 
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